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(5 7) Abstract: 

PURPOSE: To provide a remote data shadowing system 
which provides a real- time disaster recovery function on a 
storage area base. 

CONSTITUTION: A write input-output operation is 
performed in a storage sub-system on the primary side 14 by 
record update on the primary side 14. A time- stamp is 
attached to this write input-output operation and the time, 
order and physical position of the record update are collected 
in a primary data mover. The primary data mover divides 
plural sets of record update and their related control 
information into groups based on prescribed time intervals, 
adds a prefix header to the record update arid thereby "forms a" 
self-description record set. The self-description record set is 
sent to a remote secondary side 15, and such a consistency 
group is formed that the record update is ordered to be able to 
shadow the record update in the sequence that matches the 
sequence where the write input-output operation was 
performed on the primary side 14 by the record update. 
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(54) BB^CD^*] 
(57) [Kft] 

[flirt] — flcWou^- Kllfiaot, — 
tyhWUtS, Saiffifiu-a-K- -try M*itlB<£> 




a r± A ffl*»j&^«fPic ior frf- * wmz 

(b) ^-^Mwrtir-^iais^^^Ad^s 

(c) 7*~*'%mt*:ti?ti<Di'=-}! • -fey HJMS*» 
a-K'ts'W -&V*^A/!*r*fcJ:a»3&*Affl 

(d) iBBBai^3-K--fey h«rMH^/i--^^/V' 

(e) *t>-Pv>jft^^A • ^^^^*-rsssia^ 
^ (b) b\£^*tiz>-t *wmt-t 

[3**9 3] *WH^-^SrE3«-rs»SB«^y^«r 
iatlP-fSC^^^y^ (d) K^SftS:: 

[3**94] aaiaaeua— K«-fey h*»64siiBBi^' 

^-^SrZl^iftKcj^mi-S^^y^ (f) SrS&fc^tr 
rt^#^iri-6. 3*#9 3 lciE*O#ifc 0 
[3R&95] att»ofc*BB|B3*U=i— K "fey h# 

(g) fcS&ic^tprfc IMWUicra* 
[3**96] aaE3*u = -K--fesx h*«F3S*T?*>* 



(g) *c*fcic-£*ixsr*&»»£-rs, 3**95 

[f**97] #*IBIBW^A— ^a±4f>Ot?*>S^ 
b ofr%-&L%-em'&'tZ>x*rv'7 (h) ^^ibl^t? 

[18*98] HIB^/i^^^^fcSfc-ftWias*! 

-»c«|ds-»c«|c:5l*i-5r^*^ xfyzf (h) K$ 

•fta&tf^^y^ (i) fc£fefc«fr*:fc««fc-r 
6. 3**9 8tC|B«<D#ifc 0 

[B»*9i o] &m'&m<Dit#>izmmT-* • k- 

• ^3-K35«f«:^-r5T^y-ir- 
r/i/^AlcHi $ *x5 «&*Affl AMMMc* cti/^ 

(a) -ftlBlt^^^^^AO^i&^AttJ^lftff^^ 

(b) —Kffltir7isx J TJ*to<DfrK,K&Wk<D'Zyis 

(c) -RIBB^V^^Arto^lBttBeBd^u-a-- 

(d) 1/3 - K • jioi/a- K • ty h 

( e ) «.U3- K • t y holtl^y^ftft, **tfc 

(f) 0f3t<oi*IWIHllHicj6CT, ^raiHIBS^w-^^ffi 

-caaiaaua— k- -try 

(g) aaiB^u=i— K-*y Y jv— 7* 
(h) 
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[11**11] wrx-K-iry h&ftmMmz-lk7u 

[H**l 2] (g) tf-frW'VftfrtlZZ.t 

[H**l 3] Sttfcofc*gB12»U3*-K--fcy h 

ds^-efe 5 5 - s * ^ * :/a^ 

(f) {ctsb^&tiz-tzft&t-rz. n 
**i ojcib*©*& 

[38**1 4] SltBtofeSBIBaua-K • -fey h& 
^±-?£>Z> b -frMfrnfe bTt^tc. *l¥w=i-K 

f-^ (f) i^e>mwr^#ti:t$, If* 

* 1 3 iC|5^<D^^ Q 

[l»**i 5] &ftmmk?;i'-'?ifi%±'?thZ>frZo 
^tr-RW-CWfit-S^^y^ 1 (i) ££<bl^t^£ 

[»*«l 6] ^TO^wyw^fc^t^ 

Z£b-&M\z.mi£t*Z-btK **rv~7 (i) ic£<b 

r b zvmbTz, st**i 5icmm,<D* 

[»**1 7] (c) U-3-K-iTy hff 

«B±o*afi?^Jl«r«8iJi-*i:fc«r»«i:i-*, ft* 

* i o (cia«<o^fe, 

[ft**l 8] ^rs/y (c) tf*. i^n- K- -fey hm 

* w 3 - K35*f <0Wff JE^^rW SrWS'J^ 5 w b 
[ft**l 9] XT*? (e) SBBflS^y^fc:**^ 

5. it ** i o \zmm<oxm. 

aBiB5fiU3— k . -fey has-fts^f^tcis&tu - 
so*^ a# y r/i^-f Aj&^iBc£>fc#>{r g Biaa^ u 

3-K-iry h^S<3v>miB^«f-&ttO*>5ll|Bff"C^3 
9 n 5/ ^ £ „ 

#^-KI«ri:i:i/3- K • -fey hifSaSrilifc-rs 



J:5-ftlB«i^$'*^Ai;:»^U *«C0U3-KH 
«ft, ^l:Mt6^m©U3-K' -fey M»« 

SrSBIB»f S-Sct 5 -^ • A— /<*Rfc*r4tr— ACS' 
[ff**2 1] -fcflBtth^^^Atf, 

[t&**2 2] fflSfeo-acietssBasHSEr^'fe^fBig 

[if** 2 3] -wf-z • a-/^^, #NrnmRS 
-frfcmmmmM<Dzti?ti<Dm&&AMt)mttZb 

»#*2 2tetE«<0— Scs^^a. 
[ft** 2 4] — *^a-fey*^*5V^T, *«5&^Atti 

£MMKBK0> 5 l o<D-2feia«»JW*«»J:W* 

ff**2 3(C|B^(0-^^^A 0 

If** 2 4Kf2i&CD— ^V^^A 0 
3— K3E*<o— *f^fA I D, -^giT 

[If** 2 7] • A— loo^B 

fc5#*^^AW^M^rco^^|iM^$r^iJi-^ r ^ <Sr# 
»*3S2 4{Cfe4feC0-^V^7 i A o 
TO2 8] ^3— K3E«Sr^^-^«!faU 

»9fSrftS#flar5fc«>Hi, ~ ^^-^ • A— 
VmT-7*&ftf&TZZb%¥rmb1-Z. If** 2 7 

[^**2 9] -^-^ • A-^&as, 
A|^ir-y/^Mt5r t^it^, If** 

2 7iC|S^<0-^^7 L A 0 

[»**3 0] — Scffifl^ZLftflaSr^, -»Cffi!l3ftS»«F« 
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• Aw<£^-(cWr*-&^niry1>-£, 
EttMMSBfc* 

KEtMIPSlo 5 «>©*:fcWlc JioT^SWbS- 
Wa*- K • -fey h««i»J6i-S L-^- KSESrSr**^ 
fe-fr, #l/3-K • -fey Mfm#. ^rtt^tt^^MS-t-S 
«^AW*»fP«>*»JIW!fcl»IB«r«^ -^-^ 

#i*I»fWIW^i^-^«IB«^y^Sr»AU. 
IO»#£*>S*u, HBfB»U'=>-K • -fey 

[ft** 3 2] -ft?f-9 • A— ffcBiJ^ftfc**-'* 

r<o-»:iatt«»»ja*^ u-=*- k • -fey htimsrux* 

^-K^MtSCt^f H*93 2l:B« 

#*3 2ld|B«<DiaiJH7 :f -^ - K — ( is? • V^t- 
^33 iCfE^tf>iiRi'7 f — * . f • i/**r 



[11**3 6] l/a-Kmyt-tA*lU -»C 

tS**3 2(C|B«^S 
Rl^~^ • K — f ^ • i/^^A 0 

£e© (DASD) •cfcStifcWSitS, 11**3 2 

[M3 8] frUa-K.-fey hif$&^ 
^y^#**5J;tf^y K## (CCHH) 

[M**3 9] wm^v#%\ 

Wr-#&k, 

3 7 (cia^^j^v 5 — • K— Y >y • ^rA 0 
[HM4 0] u = — KHSffSr^-rST^y-ir-Va 

KH*f r i: ^»5&^AW*»f^Sr 1 ofoglt 
*n^©-fttB«ffi|«*«»3&*AfflAl»fP^ 

iS©^W-^l/3- K • -fey HSilCgaffi^y^ 
$r#^PL, y^t»f3SOU3-K • -fey hW« 

fe<ttJ^yK#f (CCHH) . u=i-KM«fW*# 
^ »3&*Atti*^-r^ tt^lft, -fe^^#^ *3J: 
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-ft?*— * • ^-/^WU ^(n—ftrr—Z ■ ^—^2* 
- ft^a ir y IHcigJg £ ftTtffigfco - ftettffllHifiB 
ft*, 

-rmkkbic = - kmw*»# tufe t * 
tc^^SJiS^^«8Scw-ftialtgB{c##^tp^^(c: 

[00 0 1] 

(DASD) -r— ?<D}) TsU?^J*iMffi=*K 0 — <Dtz$KD 
[0 0 0 2] 

T^tfifcK-e&So ^-*lB««tt, Sb*J:<Ud>t>» 
•^^ty (DRAM^fcliSRAM) * U 

[0003] f^wf—rmmm*. mm, mm 

T^ir^|S@^g (DASD) Sr-^tPo DASDiettW 

r 1 J t roj Sr*i-««C»*fett3fe*»ic:*K*-fr^: 
Sr^-f ^^^ffi(^f6 0 MDASDtt, 



X^*^ • Tir^y (HDA) £ UT*Pb*xT^6T 

-mc i 

iCf-r^^fcctt/HDA «: W3ffl«Hd jElB-r £ &ff& *> 6 
fcfc, DASDtCfejWSttfc^-^^or^ir^iSS^ 

[0 0 04] * = *fcf*t*WsAT<£> I/^/KDt*- *iets 
f^fcf4f^i:DASD7^^y^ 

-^lee&Bf*, ^^ry^BMflitfflSftsrfc^ 

[0 0 0 5] y"-*(D®tk\^ »toTM/^ 
- ft IB« U"</i'-C*Mfc L fc ^ — * IB Mi" 6 Efffl 

f*, iSftlODASD^T 5 — ^*s»#5&*n*J;5^ia»l 
ODASDSrffl*i-S*ffidS*>5 

o — ftDASD-CI»#^38 

f-^^^i6^3DASD^i^:t 

*z.b&-m>o z.<d&&<oXj&&. M^dasd© 
[0 00 6] IBttSSBSr^Si-RJtS^ISttSrJiai-*-* 
8tO%frW (RAID) W^Jc^-^^rS^ait? 
W^^TSJlSI^-^jiS^i&SttSo 1 OCODAS 

tt, «^)RA I D**3Wt«T**. 

[0 0 0 7] -H5Hc, fate^B^ ^^fa«t^-c»^*s 

Zlft^— ft^-^O^^— tc*3, o^*9, "ft 
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x-* n-ifcT*—* trntxy b#-j§- (vol 

SER) ^DASD7K^^O(DT, mb^jl 

^§nfc-R^-*SHSM!b-ct>* ^^Awsoais 

ttff*.ftv\ Z<Dit£>, j&R. 

£<z>»e\ :/£ifc*u i§#, -Rt*— 

^iciotMiit«l$nt b* 5 ssftasfc* * 

v*5HJB**ifcS. ^>*#SH^y^7y^Sa 

WTttftv^©^ ft^y^7y7*tti:7 f - 3ft 
oTf4Sl*A*L&*tfcvM*^ «3*^-**jWfc;bft 
[0 0 0 8] ^blCftifi^LASHfc^-^lftSatlB^ 

r o ^ p ir * ^ fc #> m« m ft&nmmv*— * a* 
b^u a— v&m^itm^ 

[0 0 0 9] bfca*o-C\ */MRo«»7 f — ^Srfltffib 

^i/ 3 y'f-^^t>i4tt, o£9, ^7^ 
!J ^^>3 y • f-^^^^fS(7)'C|j:^< , Vim 

[0 0 10] 

(shadowing) i-^fc^o^$Hfcia:tf*5 < i:^&?r 

[0011] 



^^i~5o (a) -^ClSlt^^^^^A-CfT 

*?*b5*«3&*.Affl*»fP^^>f A • ^^>-^Sr#tt^ 
^r^t, (b) ^-^JEtfrfcfc— MM**:/^ 

«t*-f S^^jx^t, (c) iSia&u^-K- ±y h 

klftS J: 51-, t 5 — ^SEfffc-tn^tT/OUri— K ■ -fey 

7b. (d) Bf*OlB«|b#vH«fc»-5v^T, S£I23^ 

fy^, (e) »t>*V^«ff^-f A • ^^^Srfto 
ieiB^i^=i— K • ±y Y<DWm7;v—zfb bT. H— 

7* — fWMtfi^ — »IB«^^^9 l ArtoAHi*»j&*. 

[0012] *&w<Dfe<omm\-Qvz. — 

T, AW*»5i^»mc<fcor#U3— KX«f3ft^rjc 

6-^-^ • ^-^f4, ^ - KHi^f b 

. A^cu^- K • -fey H»««r«»-r5 J: 3, 

-fey h»«*i^wimiH^-^c^-^itb, -en 
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[0 0 13] *&m<n±fR&£Xf*<Di&<DB$), 
[0 0 14] 

{^BfEltv'^xA (DF SMS/MVS) y^h^^T 
teX&mft-rZltMC^ IBM^fA/3 6 0$fcli 
I BM^fV3 7 O^n-fc^ft^CQ*;* h . 
^v^toWtefch 9> 4>fr< l£<£> IBM 3 9 9 

6 0 S&fcB««l»SStarau IBM 3 3 8 0*Vttt3 
3 9 0 DASD/ctifOlS^coBC^T^-fe^lBti^S 
(DASD) fc«JK£jh/0*3 0 h • t/.n-feylhflS 

(stage) /t**^— (destage) U £j&#J 
[0 0 15] — IKWft^*— ^^^Jt^AOftMlBfii 

ffilt-^flsijjiKit/t— ^j;^dasd^ h y ^ 

"»cia««i**«tca8tt$ixfe-»cDASD^ h y >-^c 

c^^fc^DASD^ h y >ytzrzr. 

[ooi6] -»c«r±, -»c«^5>+»IKxrt^iK« 
asfc£*:tt-efr<> — afcT*— *&y w^^^y^ 

JE*r£*ifc£#U:, ft/hRcD®®*?-?*:^— 
.yu??2* (tibjt}*, IMS^DB2) £#*§;ii"f 

f-^«iI^7A^(DM^D A S D«r«|»i-S1B« 



[ooi7] Sfis^-^^-S^n, i^st^»2 

-^-^Sr-SciUJtc:^?), -ftDASD(OAWA 
«f^«r»T-rs (-&** M£^*/Hf&T (CE) fc 
^g^T (DE) Srm^fS) Wi-rcoi ?t£*r-9<D 

**»WIIB^3S<*ft 0 -&W©Affi*JS«iBEH:, - 

o l^u ra»=tr— a, ^fA«^ 

[ooi8] #i^ffl»M=fcr--ew:, -^{ii-cv 5 -^^ 
«B$ttS«Ttc-»cDASD<OAW*«f^^T"r« 
(— Mc^**M*T (CE) t^B^T (D 

e) ^rtf^-rs) yt«>s — ww^r^y <7-— • > 

A S D £D AW^lSS^Mtt— *«* -CcOg&|li^^#it 

* &—to»$z't z> mti *5 5 o 
[ooi9] igggr^g : m is? 

tT— $tifc«^(ODASD^y a— A^lo<7>iry 

i-6(cf±, #-try h^fifet-^r^^o/Ky ^-i, (v 
OLSER) fc^tt^»/6r5-9:«l<o|^*«S:«Sij-t- 

35*5 — »c^-»c«i: r-g^ (du 
plex pair) J ^^5^"^ lO^fc^SI&O^y 

— ftiBItt, — *«««>JEff*r1»'bffW^A*tSIIB, 
fc^icccDi 9 ^M^ftc-^— ^^rfttt^o l^W^o 
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[0 0 2 0] L*>U ~^DASD^#^EUr^-fe^W 

rt*0imni*itfit3*iftv\ ^<o^<omm^h. 

WcM^#*^-*&*#&#ftV**§^ -^jliZlfi 
*f^ri»^-rsr £t>£>5 0 -?MW«\ ^SrT 

-c\ racMi^MttWcMa. — RflJtt, K»#y»— 
[00211 y y zl— a tmMis 

L-casu $ *tft it jxtf <c b - ^{BU^m 10 5 1 m 

fit, fr—fa> • T?'KX&&fe1-Z> (*<DrtV 

R«r*JEi"5) fc»lc#W!)B*ya— A*«Mr*^W 
a*fc£ 0 — h^r^-fe^^FfgJcftofeti^tc— 

if-^jx^A, fft:b*>, -ftlE*MPMiDASD 

^5jjSHtft«r^r<o*fi=^«urffcs^«t-ew:ft 

v\ fci:;tf*, -»c{B9*5jeiibTV>ftv^ ftAtti^SK 

[0 0 2 2] #WICl»#y a ^flrtEt«Ci 

art So -ft«oAa*»ffttft*/i*7/sis» 

T/Sif^y^ (CE/DE/UC) 
OAB*i«©tld, x^-SIT'p^A (ERP) 



fib, ^o««Sr-9cffiar»«-r5^tt, ^.-iPojttt 
[0023] T.z.xmi*&m\^xmw-rz>t, mm\c 

It -Wi 14i ~ #cfl!l 15$:tU -#Cfl!i 1 5 
tlX^Z>T*7V fr—i/a 1st. isX^JxAMZl&XXf^ 
^tfo -R^o-feylMfi, DFSMS/MVSt^ 

i-— • y ^ h ^^r^^tri-^ 1 bmx^- 

/7>fX»i/^rA/9 000 (ES/9000) ft<if 

It IBM 3990-6 HfBttftOWttlBft #c|2 
3 *5^^^/H 2^U^$tlTV^ 0 

aa«»w«tt»oiB 9 > sto: <d x b ft-»caB*«y 

IBM 33 9 0 DASD^^O~ftDASD4d^ 

«3^88«t"5rt3&S-e#S, -*E««y«i8ia3 

mic^$tifc-j^DASD4(aot, — ftiaift^ 

-^DASD4li, ^ — CO — ft^S^^y h*t?fcoTt><t 

v\ 

[0 0 2 4] 5fc£: x ^^^yVl 3^UT I B 

m 3 9 9 0-3fflft^-ftlB««J«*ia6Jc:««* 

tbfc I BM ES/9 0 0 Oft^cOZl^^n-fe-z^S^r 

*fcfi:T l/T3«KEUSy v^ft^<7)/>ft< Hlo 
CD** h^iifty 1 1 tCioT— ^^ciir ^/^ 5 \Z- 
&m$tiX^&o -^/ntyf lit — 
/7>fX.^fA8iR (ESCON) y^^9ft^ic 

<fc o r- ^iBtt^JW^® 6 ^ o«:s»«s:ai«-r * - 1 

hX$Z> 0 ^co^m, Affi^ERP2lt >&^X$>th 
ft Zl»c|B««l«*B 6 tiffi«pTffiJcft5o -*1S«*J 
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mmv 8«:^LTrace«»j»3aa6 trnm-tz. 
[oo2 5] -ft^o-feyf-i-eiifT^tt-sr^y^- 

^xT^ftt ttf t^»T/8E»T (CE/D 
E) *Stftfj£ih,5 0 ABJ*»ff^3E#«C38Tr*fc, - 
Jfc/o-fcytf 1 (Dsj-^u— 7-4\s? • '>7fA • y7 h 

7^lt *«0*fcr±Wo»i&*AW*«f^OI«*TiC 

(£*T\ CE/DE/UCiV^) <bv^AW^ 
&:/nir>;/ If 1 <D*^\/— ■ i/**rJ* 

AW*ERP2te, «HMt*r9l*fll«r« 5fcttUfc» 

»cia««»s?«3 36*6>A#-r«. y 

©«jft^W*ERP2lcHiA**iSo ^£>m, Atti^J 

ERP2tt, -mbimimsii 3 1 -Msmammm e 

So 

[0 0 2 6] El2:feJ;tflS3&#l!abTKWr3^ R 

2 0ifi. -frzfu-teyVi-?mft£tiZ>T7}) >r— is 
bis. ^o^7A*s— RiattliftlWKiastCT*— ^3E*f* 

^frrsr ts-atfo ^^5/^2 o 3 -eta, ^ro^— ^ 

K*a*-&DASD4tiI»#fc**U ^(O^-^Mff^ 
2 0 5m rfi*Kott«ds^-*y^*ti/> —frMb- 

i xo&jsjs, ^XllfT^ftST^y Va ♦ >^ 

[0027] -mtt& mm&±i tt«tc4otv>5i 

£\ ^r^209 — RIB18*J»36B 3 J3\ - Mtt~? 

w^e 3 1 -kewmmm e t tommmmz iot 

rWW£j #?i^ftS#1^fcS 0 fcS^*> 
ox7H:J;oT r»^is^j 
W3tt, -&C1MM«6tciS& 



5/^2 1 1 -CAW^)^^ ITCE/DE/UC^ 

^o-feyiMjjiig-fo Atti^iERP 2js, ryvtr-i ^ 

a^«^n^A«r»jh**, «&*Affl*iMP*r»fc 

[0 0 2 8] U3fi. AttJ^ERP2d5^-r5^^X 
LTt^5o ^f7y2 2 1"CAai^ERP2li 
-»:l5lt^JW^@3{c-fev^Aai^$rW-ro tyxAW 
rt«Mm* AWA^7-oSH«rffiil5r6««Sr3g+. 

UTlBKMffliigfl* *: fizim^co^tc gpfr co t o \z 4 
So -RIB«^I«»B3 fc-ftlB«#JW»«6 £<DB8(D 

£ o Ttt: £ tltzmS. ^yZfl 2 3"CAW^JER 

P 2 te, -KBttMtPSK 3 *5 X tf - RtB16ffiW&fi 6 
tc*fu-t, BBff#y*-AS:i»**^»iitiH=tr-« 

tilcAftSJ; 5 fc»^+SB«W«i36B^A'AUAl» 

f^srttir, wO-»cia«w«i«iB6rt[, moesco 
Ny^* 9 ****** hfflilf&y i l^ttAffl 

^JERP2 y A^>«fB«rStt*6 r b & 

tiSo 3yy-/H8*5j;Ofl9{^ Zti^ti— frz/v 
[0 0 2 9] -RK««»»«3*5j;Ut-»c8B«*J«K 

g 6 -o»s^s^^aRi ^ tf-Am*«f^*5jE»j^ 

TfSi:, ^fs//2 2 5-ef-^iW»$tiT 
[0 0 3 0] *x^2 2 7-ef*. |^*|S^R»3SBS=» 

b o -(o^^{cov^x-RlB13i^J^©3 t-Riais 

-Ctf fcttfcAffi**^cOiE#»T«rAW*E 
RP 2dSS»t«iofcd^5^S: i WByi-S7 t ^ h^frt>tt 
So jE«»Ti"5i:. Attl^ERP2lt ^r>^2 2 

nt>tiz> 0 z commas »&m*ktfv ~-j±t, -r 
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ifcSr^-f-fci&lc, ^yy^/n 9itf«f DASDf 
-^•ty h«r^LT-&Wl SKIS'* T ^SZti 

So 

[0 0 3 1] X"rv72 3 — ■ n^fB^— 

roJEgfJ^ — &DASD4 

-f A^ERP2^ry/2 3 5 "C % PWW&£ 
«r-»D A S D 7 iCSIffitS r k&X% 

So 

[0032] -mtt*mttzm&. mfc*>w*te>i&c 
Xy tfy a— astcr i t i cALtm%\'r2>zk&-? 

#S 0 CRITICAL^ya-A^j|^ fcS&f£<£> 

»*, -mMiommtm&rzk* xmn^-mmt 
fcmmm^ y ^ ? £ 

tvS* CRIT = Y^, Blf^<0-ftDASD 

406 ic##&t> 5 ^-rs-^co^(o-r-<rco^i±, * 

[0 0 3 3] *©JB*, *Wi»#^|B*i-SK*aiB^ 

-k (ccw) ) ht&m^?— 

ftl^JHaPHatr- • ^y ~-^<K&£2EH-C#5J:5 
fc^«IWH3SIH=fcr— Aft. *r*LlcJ;?K ffifft^ 

-*«^$r*#i-a, r^y^-v-a^-^-^^ 

$ ft S Ef8«^<— * CO/* y * r y e> ttr V * s 0 

RSHIB^fAlOtt, (l) — 2fc*5J;tf~}& 
■BlftMMHEtfy a— A««3E*r, (2) a-^u- 

(3) CR I T I C A L tf> y »-AflMiJfcif<0 % gftU 
M^Bfrlt-TSr So ~<Dtz£>, DW^A 

[0034] fflggg^ - k-m; ^ 



S. -ftWfc-ScWfc^BiWt, 

Waic&sajSODASDaKy »-A(dt>fc5»3&*3E 

^ihSfc&l;:. — . A — VX — JSfelBtSffil 
Mt^rtmS^, P^IMT*^"} £ 0 £ftS0JHP 

[0 0 3 5] 14(1 -*«4 2 1 fc«IWM*fctt-ft 
W4 3 1 fc**tf#IBI»K»KIH5/^^A4 0 0^1 
TV>6. -ft*(4 2 1fi, DFSMS/MVS^f- 
h^^T^r^fT-rS I BM ES/9000/.f^ 
-3Sfe^ p n-fey^4 0 1 Sr^iTo -^atyf4 0 1 

i/ 3 V • ^n^7^4 0 2*3^^4 0 3t, — 
' — ^ • A- — ( P DM) 4 0 4$r^bi^ o — &^t3 

tyt4 0ii:i4, ^r-entT^ttSi-^ror^y^ 

-^ay (4 0 2. 4 0 3) tdi&McD^if^tilfc-r Sfc 
^{^^ ^I^/kj/^ • ^dj/^ (sysplex cloc 
k) 4 0 7^tbtl^ "t-^TCOi/^^A • ^o-/^* 
feli^Jl (U^T) ?X • ^ny^4 

-8cE1tM*KK4 0 SiS, ¥-o-#fB«flJ«P»©4 
0 6—02 [HlO^-r S»3&^Affl*«fP^PI J A 

£-Cf2ftV^ ^m^T^foSo PDM4 04(t V^^lx 

^^•^^40 7\zmmt$tiitvimxm?F£tix 

£fc — ^^nir^-y-4 0 1^^— <Dt%ffl 
[0 0 3 6] —VcfxHzyV-A 0 1 left, IBM 3 9 

9 o - 6M&feMwmu*z<Dm&<D-fr&mmmmm: 
4 o 5&yt7T-<'< - ^^^teznmk^**^ 
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5tCtt, IBM 3 3 9 0DASD#<hf<£>1S$:<D— &D 

asd 4 o 6^e>ft^4>ft< <t t> i oca* h y 

4 0 6(c<toT, —&ten*7i'XTJ*tWjSLZtiZ> 9 

#IB*W»KI14 0 5i:— SCDASD4 0 6tt, «®J^> 

[0 0 3 7] -&W4 2 it>>t>$kT*u*-b;>mti*: 

&micmm£frz>-&iW4 3 i — »t«i4 2uni 

IC, *£T?IMM- • A— (S DM) 4 1 

4^*r-t-5-»:^i3-feyf-4 l lSr&tfo **vm*. - 
©*C±KNtt-CfcJ:^) 0 -ft7 p a-fey*4 111: 

^^^^/u*^uTasc<o-»cfB«»j«i»ia4 1 5^ 
a«$ttrv>$ 0 ffitt«jttiKK4 i stcrau sa©-^ 

DASD416M 0<DmWm &D A S D 4 1 7 
t>PT) aSg8J8£*VCV^o |B«M«lKjB4 1 5 £ D A S 
D4 1 6&£Tf4 1 7lC<fcoT, ~ &|Slt1^>* ^ A 

[0 0 3 8] — ft«4 2 1 ii, 5i«y 4 0 8£r^b 

tyf4 0m, iK*IB«ifi«r^-fe^*S (VTA 

m) limy >^ 4 o 8t£¥<DmiEy* h^iaot, 
r<&ii«y 4 o 8 ft, mis (ti. T3(Uj») , & 

[00 3 9] ^EHBt*-* • ^ KW >^ • 
4 0 0ft — &DASD4 0 6 ^CD-f-^TcD^— 

fromft&ekftzth. 3dasd4 1 6\zmmzthz> 
dffsrfiyw*) — *sttM»«ifi4 o 5a>e> 

•JIW^-^SriR^-rsaMB^^o -^«U4 3 1 

<Did-#cfl!|4 2 1 <Dft&&^m\Zt£Z>&£, +»/it>© 

[0 0 4 0] T^y i ^3 ^4 0 2, 4 0 3 te, 
tt, -&E«fM*l£M4 0 5tCJ:oTlR**tt, P DM 

4 0 4(aotR^^5 0 ^tb^ttco-^ieit^jw 

SI4 0 5 [*, ^MSBSt*-* • K— f >^ • ir 

U ^#)|-^D A S D 4 0 6 O R E A D^t ^ It 
PDM4 0 4 Klf ^t^p 

I5ti^l^®4 0 5HPDM4 0 4^U3- KM£r 
tfXKStt, STARTAW*»^lHl»i3«tO«KSt9d^ 



14 0 5 ^r— ^^nir-/i^4 0 1 £ Of^-Clei^ixS^ 

— *<Dm&m±\C-fZ>£ ?tC N PDM4 0 4(CioTl 
•PS*X. S»fb£*v£o PDM4 0 4lt »SREA 

* hircor<Dl:jS^tt"e^<> 3DASD4 16i 

[0 0 4 1] ^-^«^14Srlt»b*^fe, P DM4 0 
4^i^=i>- KX*r*rJR*U ^Oi/=i~KIf«:SDM 

4 1 4^iS«rS{Ctt. i-^TcO-ftfSlSl^y^^A 
|C^PX-^DASD4 1 6lC*tLTtTfctfb5 — *DA 
SD4 0 6 COUrr— KWR I T E ^y^^T^y^^W^k^T 

$ 0 -ftDASD4 0 6^l/3-KWRITEv"-^y 
*(£>ffi?£^tt:, SE|2^i/3-K^PDM4 0 4^f)S 
DM4 1 4lC^-T:i£l-<koTi§f&£n5o S DM4 1 

[0 0 4 2] Eg 5 i3 it/® 6 tt, ftM^y^S 0 0 
(0 5) -»CfB*ftHWSSlB4 0 5iaotM$ti 
tl/n-K.tyHt«6 0 0 (H6) £ 2r^ti\ #g 
SIB^I/^— K^i:PDM4 0 4#ftsj&-t-<5^'Y— 

tt, ^^HcD^^P^CD^JIlItC-^DASD4 1 6 

5 DM4 1 4K £o-C^-V— ^H&3®£*x5o 

[0 04 3] riT»H5S:#ILTRKt5t, #^=^ 

— K - -fey h^S^Jf A^H^^a^^^S 0 0 

S DM4 1 4(C^ft^tt5H^(D— ^Un-F'tyh 
1f#6 0 0 t<D&£<D&ft&mm^Zfr£><Dmy*—?& 
5 0 1 $r-grtfo ^^-T A • ^^^5 0 2I3U P DM 

4 o Atm&t&m^x^zWift'Zy how^w^-r 
o 2 i m<D— frmi&fflmmm 4 0 5^itrea 

D RECORD SETtK^Srl^fT-rSBK^ 

• ^ n 4 0 7 P DM 4 0 4 J; 

oT^^tl^o — &DASD4 0 6 CO^ji^COAW^ 
«FW6 10 (0 6) f±, ft|B«»JW361l4 0 5 0R 
E AD RECORD S E T r ^CO^fc 
6 0 ^^^-^^^5 0 211 -T-<T^|21t0J« 
3£BX*il<D £<, 
[0 0 44] READ RECORD SET^-e^K 
PDM4 0 4 id J; oTttj£tb£>#^ ^Tc^^cOV^ 

(1) -*K««|#S«4 0 5 0Bff€OL#VMB^»-5 

(2) Bf«0«flWmRUc«-5<, -^ntj/t4 0 1 
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(2) -Ctt, *^WM*rflMIUC, fiu^WSB 
Sd*S:WJ«|-r5o *# (3) ta, PDM4 0 4^|B 

ttfflff««4 o 5©S«lcaix4w^J:5lC"r«fc«>«cS 
^^SiSr^ib-rs^yiKRi*^, PDM4 0 4^ 
tOUa-K • -fey h^^^JMt^^o^i^i: 

[0045] ^raraPH^/i^-^s^s o 3t±, mtfw^ 

- K • * s> h (H^^-^O 5 t><0J^#<0l$l«IWIH 

fcsi/a-KotyH tfji-romniii (hhp^a. 

5 0 2t — KMKDBMIQ5 o 7i:iotS 

*L<5) ^TOJ-rSfc^tc:PDM4 0 4 J65ttj^-f 
6o ^^i«*5 0 4tt, Bf*o»WIBI«^ 

^14 0 5f^y^>3 ywR I TEAW^^HIM 

(pdm4 o 4\z.ml>x) mi\~tz>tcMz.^~-yv 
*y&m$*rz> i Du:g<5^T2gtti£ft5o — &s s i 

D (tt|&E«*ID) 5 0 5lt ^l/a-K'tyhr 

ijc-Ria«»j«i36«4 o 5<D&fe<D-fcK»mmmm 

-A5 0 6f2, ^7*— 7y^±o#j|^{ciSCt, 
P DM4 0 4^yt«SDM4 1 4 £> V vf *L*>K: J; o T #J 
!J3-C?>*L5o Ixa— KB«*0B*lfl5 0 7tt, i--<rco 
-^tt^J^g4 0 5 \C&m<Dmfc94 A • ^ 

-To 

[0 0 4 6] ^>fA '^^y^5 0 2*5*1*1x3- 
KKR 9 «pfB 5 0 7 J*, ^-^EWii^t4 0 5d^ 
#fc«Scm<DK&»3 1x3- K • -fey Hr^A^-^rt+ 
5fcft|:PDM4 0 435S«ffltS, U- a 

-K • -fey h$r^^ltt5fc*^^|j:PDM4 
0 4iCffltS^"e$p6fc^, PDM4 0 4H, i/^^U 
5^* ^D^HO 7l£S^£*LT^&^PDM4 0 
4»tSr»^$*S+5fe«yiS« (CPU) ^n^(: 
IWHl/TfcJ^. PDM4 0 4f4U3-KI**«ji 
**V^ % «T»Oifi!9, W3-KIE«ftt*ii^^raaiC^ 

[0 0 4 7] mzmezmrnvx^WtZk. U3-K 
•tyMH6 0 0tt, — 9tE1KM«PttK4 o 5iao 
T^J«S^ PDM4 0 4fcJ;oTlR*i**L* 0 M£r@ 

Wit « 6 0 1-610 f*, lx 3 - \rsim&ftt>tiitmM 

<D — ^DA S D 4 0 6 SrStf#lx3 — K<0— #$^3.3. 
y h • T KU^ 6 0 1 Sr-g-fro :xy#-^/^;y KS 
f (CCHH) 6 0 211, *l^3-Klfrt(D-^D 
A S D 4 0 6 Jb<0ffiB&*c*-. — fcE«WJ»l*tt O-fe y 
S"3 > I D-C^^)— &S SID6 0 3lt -j^SS I D 



5 o 5 kmch<nxhz> 0 ^77^6 0 4(t 

f*— * • 1x3- K6 2 0dS«^«<d^5j6^H^-5tt 

fttif JH^##6 0 5*5*1*6 3 01*, lx 

3— k • -fey ( p DM4 o 4(c(E^$tu^-r-<r 

0 6(t #1x3 — KKo^rm^tLfcS 

n-, iH*3-^K3lfi\ £fctt£*i&*Xfi'*r£tr, 
«*gifR6 0 7tt. *S»cK*»fettfe^3— K- -fey 

«rij*1% t^meosit Kd5Jg»f$tt^"fe 

?**mm-rz>o • 7^-^K6 o 9*2, »ir 

• 7>f-;vK6 2 0 IS 
$o — A S D 4 0 6 <D#&^H$rtf*fTfc>frfc* 

* h • T-fVlr—i ^a^BSIBtt, J5*r «H 6 1 0 KB* 

Ktf^fcoafri'h/*— /t*— * (ckd) — 

fclx3— K • -fey h^PDM4 0 4\cm*k£tlttfr 

[0 0 4 8] -|^D ASD406-CI/3" Klff^tt 
&&titz<DkmCMf¥XSDM4 1 4^60 1x3 — KJE 
£f£3 tr— -C^5 J: b^oxT ■ ^/w— ^5pgi 

IS«WJ»3S1B4 0 Sd^RtLfct^-CtOl/a- K • "fe 
y h(C^fc5) • ^^>-^5 0 2, ^ 

WM?A~- 5 0 3, ^/V— ^rtHl^#^ 5 0 4, 
-MWSSSID5 0 5, 1x3— KKStO^PWS 0 

7, -^gf7 6 0 1, — S I D 6 0 3, *3 
iWia77^6 0 4^tfo 10(D^ffiH^>//>-^ 
ffl<D^-<"C(Dlx3— WSDM4 1 4 M-C#flBl*fMWS8 
@4 0 5^fcfc»W*6*tfe^if 5*»«r«iai-*-«o|5:«6 
ffltS**tt, ^MHIH^/i— ^#-^5 0 3, ?;v—zf 

ftmfrm^s 0 4, «a«y«isiB i d 5 0 5 , &£t*- 
^ss 1 D6 0 3te£Tf&mftmmmm?b\c&--v:m 

tt«J«iKS4 0 5^P)5gStt5BI£«iO 1x3- K • ±y b 
<0»»Sr^tP. ^miB^TfEft— ^CDASD4 0 6C0W 
KHri^l--^DASD4 1 6±tCl^3— KM 

a — A5 0 6, CCHH6 0 2, -^DASDf^A 

m^^-r^6 o 6, #m3\&6 o 7, i??*m-%6 0 

8, h 6 0 9, ^m^me 1 0, *5itfw^ix 

3— *6 2 0$r^tPo 

[0 0 4 9] 0 7*5j:OtE8tt, ^IH^irix^— *r,v 
^^^X — ^7 0 0 <h^^^ • ix^—- ^-^8 00^ 
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Ztl^tlTF-fo 0 0 Its P DM4 0 4 £ 

sdm4 1 4^*u, wi&ic&mvm&Lmm&mm 
u -&m&mmmm<D*tv^* ^ i d (ssid# 

^mummm<D± ?*/ 3 ^ i D:fcj:u%/s-rs#!^ 

—^7 1 O^J^DASDxnfV h^H&jtf y 
a— ^7 1 1 ^fc(i^DASDx^^fyMC-7 5/f 
>^£;ftSa>£:i&eM-So ttlr-^7 0 0lf»i 

iCft^LTgfcfrtf y • V 7 1 2 (CC 

^^LtMtf S#, S^y a -AoH^i 

ftSo 

[0 0 5 01 • i^-Y— t;V8 0 0 IS, ^fe'te.? >V 

8 0 0lt SE^^A— ^tC ^—^fcUfc^^l^ 

ix^^A4 i o^t>^i J ^^Eb^v^^^>'KrD>'^ 
-o»fl5-e# ft tttttf ft ft v \ 

[0 0 5 1] WJ»q[g^«:dSEL<»€:j&*tu6J:5^ 

/us o ocoflfr^icie^nSo rw-fA.^^^ii 

I*, ^e>tc-»:DASD4 1 7{C§#&£;txSo ffiffS 
*tt-fi^a (1) *5«fctf (2) ^ic^-TMO 
ct 5 t--^3S g a* jfrfSMMI g ft So 

(1) • xf^fflffl | I • 

(2) 9>(&-x9:s7mm\mMmWi\*'tJ*-** 

V^ft^^-Cfe, (1) (2) (DV^^CO^ 

g asaf?* g k ft s *k g fi^fj^ 

(IBttMfKBK* 3£B. *5J:t^aiffiSJx-5*^tt^i^- 
^KBI-TSaiStim) ££t>tc, n*|B«««i5S« 4 1 

51:^1/3- kkk^x a $ titc wj-t -5 ^ tea 

^-fS, 

[0 0 5 2] g^jj^=2! 
W3&(OI*IWIIBIHOWIfci-^TO-ftiaB*J«I*«4 0 5 
MfrfcSf -<T(D^t) 1^3— K • "fe^ h^-J^ift!l4 3 
l-V&ttmbfrZb, SDM4 14li, Sktt&iltWW 
HMRfrflWU 1^3 - KBR^ttOlc-ftD A S D 4 0 

Sru=3- KH»f • Vf^-rfh IT3DASD4 1 6iC 



*xSo Ctf^nir;*^ £AT, 

vvcm^ftSo (a) tottv^^>r^y^V3yf 
j&^dSMWRB^WffA^^itRUft^tfr&tt, £<D± 
0 ftms^-c t>r^y ^r-v 3 ^W&frZ&ft'CZ s G 

(B) ^L^ST^y >$r~i >3y»pii, 

• ^^>-^<Diii(c^ufttmi^ftbftv^c«), r^y 
trftv^ (o a-osii^tti^r (1) *^*>rA- 

^^-^CAa^, (2) «©Ua-K'tyF 

[0 0 5 3] 0 9&#JHLTR9H-S£:, HHiauitt* 12 
ttft!l10$£KS SID1, S S I D 2, *o£XfS SID3 
ft if (IBtS®lfflHSettv^<o-et>^ie>6r 

l*fcW:-»C«4 3 1 cov^H^^^-c^Stt-f-Cfc 
3) flS^<S*t-CV^ 0 «FfflK(HTl, T2, *5J;^T3 

^^ix . ^^^^5 0 2«t, IBttfHWttBS S I D 1, 
S S I D2 % ^JZT^S S I DSKo^TfS^^tvr^ 
So PDM4 0 4^ BSW^RiT l~T3 0^t-IB1t^J 
WiSSIDU 2 S ioJ:(;3d^i/=i- K • h 
•T^^SrAftSo ^fOTTl^SS IDl, 2. 

WWRIB^l-^#t5 0 3) iCflJO 
^T^ttSo ^WftHfl*t5 0 4a:, SSID 
1. 2. ^5<^:U f 3(^^:i^• : ? ^ ^^tcov^T^$^^, rco^i 
SSIDllill :59, 12:00, *5«tt/l 
2:0U:3 0(Dllf^^, SSID2ttl2 : 00 
joitJ 5 ! 2 : 0 2\C2i<D3tm*&'t>. SSID3H1 
1:5 8, 1 1:5 9, &£Xfl 2 : 0 2 3 OCD^Sr 
WPBBMIHT2*3j:t/T3^u=i— K • "fey htt 

[0 0 5 4] rC-C, -JMRI4 3 l-Cg»t*ofc«!|«lW 

- KJE«f*si«Wirai«^-^#* 2 co KMJff J: D 
iB<ftfcftv^J;5{!:+6fe«>, IB««IW3S« S S I D 
1. 2, ^^^sco-^^^co^cou^— KJEWo* 

dSKSSttSo r©«ttt, l/WBfii 2 : o ucft 
So ft/J«i:§t^i5W±iZ)R^*) 1^3- K • t 

N+UC^^tuSo 1 OC02Ky ~ — A(C^fi-S 20^)1/ 
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3 — KXM$Kia 5 *bV*»£\ ^^l/y^^'^ny 

fctc«Mf$*i* 0 us— KJESffl, KK9 ^3 

citLlcttLT, ffi»oi/3-K3ESrtf>* 

[0055] -»:fati^j«se4 o 5^, jaeoEirmno 

flMMKK4 0 5*s-t<0*f^S:^TU*^ofc»&W[ % 

K£1tfMfKK1K4 0 5^5B§J*«FlB^lftfPSr*Tbfei8 
^©**-CI±, -fttB«<HffiSS4 0 5C^ 

— KEWMfPMM 0 5fi, A - 
t LTifn ^rig-To SE^^/^:/<^fifcf*, y*-*& 

[0 0 5 6] 01 0*3£Xmi If*. 

tej&TZJjm&7j<-rffitim'eibz> 0 mi o&mm^xm, 

W-fZbs ^<Dy>u1zx^ x^ry^l 0 0 oa>b*&£ 
9, -#CffiH4 2 ltf*. ?^#}§l?a^— * • K f 

* . ?uy?4 0 7*mn?vy? (14) tttti 
Xf^ytmilbtlZa PDM4 0 4I1 7fy^l0 

A^itsij^tpp x<ry^i o 3 o*cfi, 

^y^VayWRITEAWM* (06£r#RS) r 
^riC-^|Slg^J«^@4 0 5 Ciotl/^ K'ty F 

1#^6 o oa* trv^$tu-5. 
[0057] ^x^^i o 4 of*, wasoaifj. rfy 



PDM4 0 4^ x M&L*:l/3 — K • -fey hm&6 0 0 
»E««W«B4 0 5frbm*mZ>Zh&$tto 
**r yzfl 0 5 0 "CP DM 4 0 4 ri* K • -try ho 

K*9Sr§B*W-5i:, PDM4 04H, ^l/^-K-t 
hco^^#^Ov?-r— -*vu« I/a- K *Vl" 

««6 0 0*r£tr) «rMt5fc»o»««^y^5 0 
0 (0 5£#J$) ^#(t5 0 rcoi^— -tvv- 1/3— K 
tCfi, -&M4 3 1 (SfciS— &fl?J4 2 1) -CfiE^tt^ 

K) d^^tt^o 

[0 0 58] 77^^1 0 60^ PDM4 04^I 

fty^4 0 8^Lt (tdtt^;w-^*;x»« 

$115^1^ f^C^— ^ • A— • ^fArt-C) S 
DM4 1 4\££j&l,1t&v— r/U • 1/3— K&SHrt" 
5 0 SDM4 14I1 ^f7^1 0 7 0^ir-^ 

700 u ^ • ^ k — < is? • -t? jy v- 3 

B4 0 5^i:ic > gttltoyhi/3-K3E*r*r^/w-^ , # 

S DM4 1 4tL v 5 ^— rvw i/3— KSrtftatb^ 
^raRi^-^rtlci--<roU'3-K«««rSft«io 
fca»£5*»M«rt-3. i/3- 

^fy/lOSS^iot, SDM4 14H 
P DM4 0 4CM/^3- K • h^r^fi-r-SJ: 

pii^p-r^o pdm4 o 4^iE\^<nmmx^^^m^- 

/W. 1/3— K^^^^fi, S DM 4 1 4 ^iSl^ 

[0 0 5 91 011 «r#JRi-S t , raH^tt, 
;^Wt5t^fy/l 0 9 0 (010) 
^-T^-r^^i 100 — 116 o^^ti^o 

^DASD4 17 (0 4) ±OSDM4 1 4^-Y— ^"/V 

• ("hardened") lcS#^*ft5o ^XiV^l 1 1 

locD^Eit) 1/3— K • h • 
J: 5 1/3— KMSfd^Hd^TV^ft v> 5 fl&BSr P D 

M4 o 4d^s»t^e>^»m^e>-r, L^4>x— ^ 

• ^y7 7 ^SDM4 1 4lr£oTgtt&£;h/tl^tt 
— »IB«WJ»»ia4 0 5^P>cDW3- k • -try b<DWE& 
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9 *mm-*z>o ^-tmtk^izm&n. »io 

. i/3-K!rWJt6o rof- (£*:ft3SfT) 
tt^/u-^- ^"/w- u=*-K£ft. St>#.v^^ 

5 0 2 ^of^TOi/^- K^^^-¥-V^^r^6 1 

0 t^ts^^— K-Cfe^o 

[0 0 6 0] 130ft. mfrSE-^^-^ 

:/• s/*— Kfc<r«t5) o Wnm^&y 
>v—-7 . Sx*— Jvu - Y<d&'&<d u = — Kft. # 

-^SB«0jffiiKe4 o 5 r * mk^jomn® 5 *>^s 

/ME«f»IB (*/M*M) ^Uffl^ftiS (o*9 % «• 

[00 6 1] &Xf9iitf&yA^--7 • — -jvv • 

4 0-e, IE«fWPIW 6l0i: 4rA^-7tomf¥&*§r 5 0 41: 

«»jwa6«4o 5rt, 9&&?A~-'?iza J *\*&i<\ * 

1 5 0"Cft, SfT«E-SH4^/l^-^aorVN8 
^=-KJE*f (*/hi*IBJ:tijlv>3E*fB*WISr»<>t>o) 

^I^tf 5 0 4(i, 2^y77t*b0, -t^tftfP 

WPWWW^IWfci-^roKSk*? ixa — k • -fey hasgt* 

ft. Wifyy hV*T&Gte? f /\>~--7 , fo<DMLlk<ni'=*-- 
K«r»t5^^112 0S:, FiHfcBBMfl 

5 0 7*£tn0ff|»|H6 1 Oi^ffitt, -RIB« 
MfflgflM 0 5iC4ott^T^y >$r— is a >WR I TEA 

[0 0 6 2] 16 0ft, ^K»fKIBOMlKl 

©T"e«S©»ii*MfAS-ftD A S D 4 1 6tCi®/B£ 

^>K«:^LTV*5 0 ~#CDASD4 1 6 lc3EjBrl*JSSr 
■FSatrlRfcAB**^— 3ft»»*-f-«dv £fcft-&ffiO 

mmi-Z>~ttf-?$Z> 0 Z<ntc£>^ ^IftDASD4 

1 6 0Affi*j^b*tfca\ 2foAUA^fft>ttftd^o 

[0063] iSAm^ta» 
^y^n eo&mxttmfxxmtt* 1M43 ias 

— *«4 2 l^e>«*L«rib*v^J:5^, PDM4 1 4 



K«DASD4 1 6lil3Ml«fc<»# 

DASD4 1 6^«»(OAa**f^Srl5I«f*cSWT-r* 
^ii:J;otM^5o Z^DASD4 16$:-Ii: 
ioi*o3gjRLT#£&tffc, r^fifl 4 3 ift— &OT4 

•3^K-7-H (CCW) 5g*&^LT¥— G>r* 

ft, n»«4 3 i-ett4&ic«^»w»fejxa. ^rtu 

AS D 4 1 6<Df^^ • h7y^^ <OAm**fPdS— & 

[0 0 6 4] ^^co^tt y"m<D-ifcAMJ3&r£ 

*AH*1IW^*— ^fc^^rmafc, -g&ftr& 
DASD4 1 60^3®#^^S<5V^TfTt>n5o SSft 
ft, I^D A S D 4 1 6 2)^ ^ y h/^r-/f-^ (C 
KD) d\ 9 (ECKD) 

ti\ Wfc7*y91r& (FBA) *f left: CT, 

Clo^DASD4 0 6Jc*fbXfr^n-5a»ow 

RITEAHj^ (m) ft, lO0DZl#CDASD4 1 6 CO 

irzzt&xzzo ^(D£o\z-&Ltzfemmmw4 1 5 

^i--6STARTAttJ*^lHl»«rm : HcSS^S 

HJ^DAS D 4 1 6ft^H£t e>-f K$r^, 
£«9, — »«4 2 l<£>!/3— K35*f«rfcofc««tc^ 

[0 0 6 5] jE^^Pi^-^ • FW:^£<t*L 
tcJ:S-»cAW*oftiBfkoMjRtt, -It^fe^n 
^^miHtc^-r^Si: -i^DA s D 4 161: 
^br^^(ctr5««<oAttJ^aif^ov^ttd^lS^i- 

otv^5(Ol:T-^-<-^ • u^—V^m^tiit^t 
Sr^-Tn^gft, 3DASD4 1 6 (^n t°— COHIM^ 

[0 0 6 6] -€r©5E#f3fe»*5«|B$ttS*-C, *»Lfc 
H&DASD4 1 6^3tf— ftT^y ^r— > 3 ls(Dm\U 
\z.fcm-r*%ft<tg:Zo 5fe«bfcH*rtt, SDM4 14I: 
<totPDM4 0 4a^3£tr=*t: 0 — ^t5rt"Ci 
iE-c^Sft-fc&^o ^©wn:-^— 9 - 

*(Dtzib, PDM4 0 4 tfSlTKW-CJS* 
U, ^n^M«7)fl!lCO-t-^T^j€fr^PDM4 0 4tC<to 

S W Aix b tb* v Ma if * v IB ijr -f ^ K * $r^-r o 
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[0 0 6 7] 4 3 i (DAMxmmikn. 

sd4 1 6 <n®fe<Dtt<om\\z.m<5^xi&m*mm- 
zzt-vm&ztiz. ffl^-r s mmit&mte . a 

P-K (I PL) miBCO#^^ x v 5 - 

[0 0 6 8] 01 2 r*. ECKD^ffl^t^t^WR 
I TEAWAo|l^lc»j6tS C CWliSriifS 
fc*^^^^/u-^mi0 (FCGR) oaiU«r» 
»Lt^tt>©T?, ::-C»CCHHRl/3'-K»a^ 

S D h 9 y * LTfrfcftSWR I T E AfcHASMfr© 
So Hi 2<£>FCGR#lj|IJ (HI 4*5£uqg]l 5 tClEife 
T^miH 5 fcfcJ^—^ffiiB «DASD4 1 

6©Affl>&«&*CCWig*0 ^fit?.^i^n 

£>-C£>S 0 H 1 2tC^-TFCGR^llJti, SfL^WRI 
T E AW*»fP^»DD £*tS fcWciiSllcJi!! $ tlZ Z 

7tfciiy7b^xr-ciit5-^^-e^$ o fcg 

RSaiJtt, R-DASDh9y^»ffW5READ 
K • tyht — #CD A S D 4 0 6OTR I TE 

So 

ioo69] 012 Ki^-r j: o y>\,— ^ofii 

KS^OWR I TE UPDATE 
Kl^OFORMAT WR I TE 
r<E*-g\ l/^KU^-K5I^CDASDb7 

y^icff&u Kii?^- K 5 oitrwa^ft 

So I/3-K5I4UPDATE WRITE CCWlC 
£oTH£r£*bSri s , FORMAT WRITEAtH^I 
CCWIt h7y^^USri*LTU3-Kll:ISf 

LOCATERECORD CCW^ttl^a6^ ^ b 

»:«4 2 l^^i-S^^^iE^tCfT^T^S^ 
■C, 7-^©I^i^M^t5l^t -&DA 



SD4 1 6 JiWS^^-^^^O-etiS^Tf 

[0 0 7 0] HI e^^^y^l 4 1 0-1 4 7 0H 
HI 1^7*^1 1 6 OlCXoXmZti, HI 2IC5£ 

fc£>-e&>£o *^Vf\ 4 1 0TSDM4 1 4fcfc. 
g^tt^/w-^Ofc-a U3-K$:2oM7^y fc#ffl 

-rs c ©ja^y ^^DASD^y^A 

i/za— KcOAtti^l^$r^t? (-T^fc»*>> ^CDASD 

[0 0 7 1] m.ft&&&?/l>'--Zf<Dl'zi—h*(D*T*V 
ftM®L, ^7y7 P 1 4 2 0m h 7 5^ Jitf)^— *6B 

fefcUl, T:/y ^ — a y^WR I T E AfctW^itFS 
DM4 1 4<£>WR I TEAtt}Ml^DASD4 1 6 <D 
^> fctaitf, ECKD^(DFCGRj|I (H 1 2 
£#f$) tCjg^^^rSo SDM4 14H 77^14 
3 0*C, ^Wya-ACtt53DASDOTRI 
TEAW^f«f^Sr»- Affile CWjgWtc^/v-^l't 
-f So XTy^l 4 4 0ft. H^C0Z^DASD4 1 6 

(DW&^mn&mmt&fecni/zi-- k • <ck 

D:7^ — /VK) t-/&CT. ^nftl^-^DASD4 1 
6CD— y K • • TirV^P (HDA) £«Hb£ 

-£Sr ££r^tfo 

[0072] 77^145 o-ei*. «»o»a^«ft 
laot, «ro«5&^«ff*fettDASD**gijR (r 

ifp^WJ-rSfe^iCHl 2 0FCGRIIU^L 

^r^nofo, i»oiz(D^7^^^ftt§) 

KMol^TREAD SET 
BUFFERS 1 £ 2^rit^So READ SET 
BUFFERS l £ 2ttB8rt-3RRB u-=- K ■ -fe 
y bjft*£**VC^<&. FCGRS»Jfc:«5 fc> tf? 

— 9cM4 2 ia»fcu = — KKWSrS* 
gttflfc&flKTfc. SDM4 14ttl*tt^V-^* 
^#^"C#S«t 5J-^So SDM4 14WI-& 

i^^3DASD4i6l:lffilfct > ^-ry 
^i4 6om W7-//V (1^7) t-r;** . ^ 
—T>v (H8) srjesrrs, 

[0 0 7 3] ^7>^1 4 70lt yK<nm& l &?fV— ~? 

y t?v?s( j»xMft£iiz>o — VtW4 2 ia>e>r#dH!!4 

^iht"So ^(Z)ilfffl. 7$}) a. — AWPDM4 0 4{C 
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1&DASD4 1 6icm%-rZ>^ b&-?$Z> 0 — &{RH 
2 laSfct&bfclr — ^OH, SDM4 14|:J:oT^ 

[0074] sft-r^i:, ztit-vmM&xxfiftmmm 

SffiJ^— * — Slk^T 1 Afi, gait**'*— *tf> y T/u* 
^ a . . ^ T >-^^H^i-^o — 

ft«^€>«ttfcttfilcfc u = — KM*?**" 
^aSIB^-^rStffc^^Af*, -M^WftS/n 

y -R:/nir yiH**ric-R7*--* • A 

-^£*rLTV>5o -RT'n-feyiHrtt:. #u="-K3E 

MffXK^aittr^tL. **t^©-»ciB««i»ssiaDA 

-T5o • A— »i'3*-KMPf^*lc« 

»o-ftia««MW««d*b i^n— K • *fey hfflrtt*r(K& 

y?*tt!Rrtr%>o z<D&mm^?y bwfm<D?sv-7<D 

^t5o tti^^^-K • -fey htiMRWu -RK© 

7K^, ^yyyff^5/K#f (CCHH) s U 

rsc^- * • a— aw— fcfl0a>&&B8Ba^=— k • -fe 
wmw&m&isti. -ikmnmmmmz is u = — k • jk 
Sfi/cv^s. • a— a£*>*t*r#fcae 

jit, ^rCOSBiaifiU'^— K • "fey h^felFfrtt^/^- 
[0 0 7 5] 4*^*»Mo|llfi«^BB51U-C*»M«rH 



•iMU'a— K ■ -fey Md£<5i^T— 

/d^^(fba) ^-r^©u-3-K*^ca6*i- 

[0 0 7 6] 

DASDf — 9 $rziR{|iJ^i/ir K— f v^i~£fc#>£>i5fc 
[0 0 7 7] £<b#>iLT, **Wo«|^j:HurJKT 

[0 0 7 8] (1) — R^u-fey^-C^tT^tt^lO^ 

^^^WttS^y^i, (b) ^-r-^3Effr<t 

^-RflB«^^^^A^e>»5i^AaA«fpu=i- k 
• •fey Ymnzmk-rz^v-ft. (c) ^-^msf 

b^ti^tMDis:*— K • "fey M»«^e>iBE3zfiU3 — 
K-tyh^SU ^(7)gBiB^U=3- K • "fey h 

^ -R^^^Afc^^iss^Am^tfe^ni^s: 

^^6fc^(Ci-^^^1f^^A>TV>^^xy^ 
i, (d) SeiBJfiU'a— K--fey h«rKIHI^— 

^A^-^»rtu #ibi»^a^-^, si^^^a.^^ 

y^BB»«rMd^W«S*t, Bf«olBIWL*v^<o|IB» 
titr&X7y7b. (e) *t^V^Jft^^A • 
mtSSSM^a- K • "fey hor^^^/w-^i 

A■ccoAW*»5i*lftf^o^lBW^^:a<5v^T. f@^co^ 
(2) #nil^^Rtt»llltrWJtd^»oilW 

y^ (b) ^$e>tc-&*n5^fcSr»»if -5, ±IB 
(1) tclBttO^fc 
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±12 (i) \cmm(Djjm 0 

(4) gSIB^U^-K • -fey h^&«enRi^yw-^ 

*-*«icai«rs;*^:y:/ (f) 

-tie o> lets*©**, 

(5) Slt»ofc«aBSi/3-K"fey 

Ji^ 5 d^l^i^J^t 5 y ^ (g) 
fcSfefc**;! ±12 (4) 

(6) aaiBafiUa— K • -fey hdS^4fe"T?*>Si:-»C 

-$:W&-'V:W\cm&-rz> r b ( g ) K£ 
fefc*«u*£*S:«»*:1-*. -bIB (5) fcB**># 

Sfco 

(7) #*Bim«^/i^-^ft*ftt)©'C*)5^if5^ 
SrlWe^tS^ryT' (h) b^tpr 

±12 (6) tcie^o^&o 

(8) fBI«^/i^^^^*>St-»c«dS*U«bfe 

*«HcK*-rsr. tds. (h) Jd^e>^ 

^ri^tt^, ±12 (7) (c|2^co^ 0 

(9) ME-Si*^^— ^"CWrt5<3i^**tfc J: 5 »J&i- 

t***ry? (i) t£*3M»£:1-S, ±12 

(8) ic|2tto^& 

(l o) JftSaiB^fefclcaraT 5 -* - ^ Mv^ 

— &:/niry-^£iIftr$i:ft:^n-fey^ 

(a) — ftlBftf-^^^^AO^Sii^A 

(b) -^IB«^^^ArtcD#lBttSg@i:^yV 
a J*^:/^ (c) -9:12®^^^^^ 

^=>- K • -fc y hit #&4X3gi-5 
^y^b, (d) 1/3- K-"fey bi:^:tb-ett(DU=i 
- K • -fey hmnZ-Hkv*-? - &—/<icm&i&ttxT 
(e) K- -fey K0fflf^y^Sr# 

it, *jh,mx<5< gBf2^w=i-K • -fey h^^-re 
**ry?b, (f) ^o^KPgtc^cT, «nnni 

7 p *ffi-caaiB3*U'3— K • -fey hSr— tfc^n-fe 



y*lcaS«-r*^y^t. (g) SBfB3*^3-K- 
-fey hfrb&&&r^-'7&mf8 t -tZ>XTv'7b y 
(h) ^li^ofeaip^-e^^^/w-^co 

(id hjwiwBttfc— 
icmmztiz^ tz$?mt-rz>, ±12 (10) mis**? 

(l 2) ^iry^ (g) *s-R«|-efTtoix*cfc*rW« 
±12 (10) fciB*©**. 

(13) §lt©ofc«-SaE^i/3- K- -fey h#Sfe£ 
^fcSd^^A^-ftflll-eWS-rs^^y^, *^y 
:/ (f) \c£tt>\c^?itiZ>^tZ4mti-Z>, ±12 (1 
0) (c|5«o*r& 0 

(14) gtt^ofcge^^l^— K --fey M 5 ^^ 

WaMWSJ:5— *xy:/ 
(f) ictshlz&tLtiZZb&mth'tZ. ±12 (1 
3) tcfSttozfrfe 

(15) 4^l*B«IK^>^^»*-C*)**»if5^«r- 
ftl^JStS^fyT' (i) &*e>fc*t?r*«r»* 
£1-*, ±12 (10) tcfESfe^fe, 

(16) *IBIBIB^-^^**Tf**fc-R«^W 

-W^f^ri^ (i) 

tizzk&tmt-tZs ±12 (is) (cie^cD^fe 

(17) ^(c)««, ^-K-t^HfH^ 

o*a«jffiiaSr«BiJ-f-6r fc£4#« ±12 (1 

0) ld|B«O*«fe 0 

(18) ^f>^ (c) ^ K MfMRfc*5 

±12 (i7) tciem^teo 

(1 9) *<ryZ? (e) »H<f|$^y^*5V>r, -fe 

<h-fS, ±12 (10) fc|B«eo#8s 0 
(20) lotfcttSSor^D ^r-va i'fcSjfr*-* 

tbicS<5< §BE»i/3-K • -fey h«r&«U ^SIB 
• -fey F^i^^^fi,}:i^ % -^v^ 
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M S it ft \£T y y > 3 v t -&i2t&f- *r 

•try bmmzmmmm?/i'-7\zyju>- ^#jtu 

(2 1) -SclB**^^^^^, »a*Aa*t*ff«r 

JbIS (2 0) ^IBifeco— ^c^xA 0 
(2 2) «»<o-ftlB«Sild5fi»r^-fe^lB1ftSB'C 
fe^r £«r«r«£-rs* ±15 (2 1) ice«tf>— Scf * 

(2 3) -Wr—Z • Aw^aas, *i*IWIBIH^/i^- 

«W»8Ifflo*^©»ji*A(«A«ff r i t/3 

(2 2) icIEttco— ft^fA, 

(2 4) — &:/n-fey1Hc:*JVvc, #«i&^.AW*«f^ 

SKftO ua— K • i-r^ h^AHt^w^^A - ;**>' 
±15 (2 3) MIE^CD— ftv'^Ao 

(2 5) #l/a-K«tyH»*^ ffi^O-^IBtt^ 
fo^^l oo— #SB«»«±fc*5tt 5»J6i-« ^ 

IB (2 4) IcfEifccD— »:^fA, 

(2 6) fl/a-K-tyUM^ WtS^^-K 
Mffco— Srtft/S/*^* i d, -»S|7K^, ->y 

5, ±12 (2 4) M!E«tf>— ft^T 1 ^, 
(2 7) -#c^-* • A-^#asftS, lo<D^^r^Ri^ 

«3i^AW*M*f o«#l«*^||Bij-j-5 - t $r^® £ "f 
±15 (2 4) lcfB«<a-&V*7 l A 0 
(2 8) U3- KJS£r£^— t;v«iit, — JfcS/;*^ 
A *s J: tf-#c v-^ f^lo* u 3 - K JE*f 0>1Btt»9f £ 

-^ftfPrti-aifcftWRtrs, ±ib (27) Ki5 

(2 9) -ft^-* • J*s<^&&. -frisxTMciji; 
ffif^-^SrMtS C i ±IB (2 7) 

(3 0) -fcflfl z&mi>mm'&m<»it 



felc— JWHfltf) 1/3— K3E9r$r y Tjv$4 A-Ci^-y NW 
v^U u^-KMSrdS-^^^T^ttSr^y^- 

£*firU #U3-K3E«fr^^»jS-r5»3&*Aai* 

1/3- K3E«r 4: Jcffl S txfc#^^Affl^Sl^^^tT-r 

**©-*K«BKBfc*r&3K »5&*AaA«f^3flSSv> 

= -K3E«f«riR*U **o-9:ia«*y»3fiB^5 t>© 
^mi:J:otii^^U3-K • -fey MW^i: 
#JtSi-Si/3-KM»fS:»^'&^^ #1^3— K- -fey 
hfflf«*s, *n^tL©»l&^S»5&^AW**fPO«# 
JIMP*Wrim*r*?K -#ct*-* • A-^l»IBIBBI^ 

*i/ = -K "fey SBIB^l/3 
^•^eo^5Jll^-Cl/3-KM*f«:^r^^^ K— -V 

(3 1) ^Rl^-^ • M ^^CcH-^-Td fc»K 

^^*»at5 r k Mft t5, ±12 (3 0) \z 

(3 2) —Krf—$ • A-/^^, fiSiJ$tv^-r-<TO— 
»cBB«t««i»B^?>^3-K-"fey HIM»«rft«-r«^ 
t$r#^ti-^>, ±12 (3 1) fcHWKoaHW-* • > 

(3 3) -RT'PtytiJS, ZUkflUC & Sf25^ 1/ 3 — K 
SraS«+5rtSr«M»^i-S. ±12 (3 2) tcfa^O^ 

(3 4) -13cf^'^^ aaBK6^3— K*»6 

m&tey/i—y&j&j&i-z z t ztrnt-rz, ±12 (3 

2) icls^co^Rl^— ^ • i/^ K — f • y^"rJ^ Q 
(3 5) ziR^dS, i2Ht$nfcaafB^i/3-K3&^«E 

dtt^^ftjwts: tzftmb-rz* ±12 0 

3) icfB^co^RS^— ^ • iy-r K — f >^ • ^^J^ 0 
(3 6) i/3-KIfl:^t-t^Il, -^^^ 
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lfr*Z>^b*®WLb1rZ>, ±82 (3 2) lcf2^oi§|?i:r 

— * • K— > f >^ • ix^x^o 
(3 7) ffiSk<D-»IBlft«BdS]iC«r^-fe^f21t^B 
(DASD) -efeS^t^fttt^ -bfB (3 2) \C 

(3 8) #ua-K'tyH«l^ -W7K^ 
i/y >-^##*5j;^2/ K#* (CCHH) u 

ftrnt-TZ. ±12 (3 7) KlB*<Di8Bi7*-* • ~>-Y K 

«PlBi:«r*tpr4:*r»«ii-*. ±12 (3 7) tee**) 
(4 0) Ua-KJEWSr^rsr^y-ir— >3^Sr* 
*TU Zl »c«*s =2 — K3E5K Sr K-* O^l/T. - 

ic^-r 6 /c^com^^-^:l21tgB b SrS** 
^i^^KSf (CCHH) , K3E#rl!## 

t^AW^^^A ##Bm. 

B£, w = -KK****W-5«*0-»clE1«K«i:ft' 



J&U a*o-»clB«SB^^3-KM*f*s»#5&*tt 
fc£ to)iBff(cfi^r5liS^^ffl»^-^iae«BJw» 

[H3] Affi^^-IsHin/n^A (Attl^ERP) 
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